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PROJECT RUL1SO:J POST-SHOT 1:4VESTIGATIONS - 

I .  I n t r o d u c t i o n  

Surnzry o f  Re-Ent ry  O p e r a t i o n s  

P r o j e c t  R u l i s o n ,  an u n d e r g r o u n d  n u c l e a r  g a s  s t i m u l a t i . o n  
e x p e r i m e n t  l o c a t e d  i n  G a r f i e l d  C o u n t y ,  C o l o r a d o  ( F i q u r e  l ) ,  was 
d e t o n a t e d  on Sep tember  1 0 ,  1969 .  Conmencement o f  t h e  r e - e n t r y  
i n t o  t h e  chimney was i n t e n t i o n a l l y  d e l a y e d  f o r  a p e r i o d  of s i x  
mon ths  i n  o r d e r  t o  l e t  t h e  gasemous f i s s i o n  p r o d u c t s  of b i o l o q i c a l  
s i g n i f i c a n c e ,  namely  I o d i n e - 1 3 1 ,  t o  d e c a y .  D r i l l i n g  o p e r a t i o n s  
w e r e  n o t  a b l e  t o  a c t u a l l y  commence u n t i l  A p r i l  2 8 ,  1 9 7 0 ,  b e c a u s e  
o f  a d v e r s e  w e a t h e r  c o n d i t i o n s .  

The  o r i g i n a l  p l a n  o f  r e - e n t r y  c a l l e d  f o r  a  s i m p l e  c l e a n o u t  
o f  t h e  emplacemen t  w e l l  t o  t h e  d e e p e s t  p o s s i b l e  p o i n t ,  t h e n  r a i l l i n g  
o u t  o f  t h e  10-3 /4"  c a s i n g  a n d  d r i l l i n g  o n  t o  t h e  chlmney r e g i o n  
e s s e n t i a l l y  p a r a l l e l  t o  t h e  o r i l r ~ i n a l  b o r e h o l e .  I t  became n e c e s s a r y ,  
h o w e v e r ,  t o  m o d i f y  tliese p l a n s  when q a s  PI-essul-.-e appeaLtjil~ dt. tl~t: 

6 s u r f a c e  o f  t h e  emplacemen t  w e l l  a p p r o x i m a t e l y  s i x  d a y s  f o l l o w i n g  
t h e  d e t o n a t i o n .  I t  became a p p a r e n t  t h a t  u n d e r  t h i s  c o n d i t i o n  g a s e o u s  
r a d i o a c t i v i t y  would  h a v e  t o  be d e a l t  w i t h  f r o m  t h e  v e r y  o ~ s e t  o f  
o p e r a t i o n s ,  a n d ,  b e c a u s e  o f  t h e  i n t e n d e d  u s e  o f  a i r  t o  remove t h e  
d r y  s temming m a t e r i a l ,  t h e r e  was a p o t e n t i a l  h a z a r d  o f  f o r m i n g  
e x p l o s i v e  m i x t u r e s  o f  a i r  2nd g a s .  The a l t e r n a t e  r o u t e  c h o s e n  
to  e f f e c t  t h e  r e - e n t r y  was t h r o u g h  t l i e  s i t e  e x p l o r a t . o r y  \.;ell., (R-EX)  , 
Hayward + 2 5 - 9 5 .  T h i s  well h a d  b e e n  stcrnrr,cd w i t h  ce~12il t  p l u g s  p r i o r  
t o  t h e  d e t o n a t i o n  as shown i n  F i g u r e . 2 .  

11. R e - e n t r y  O p e r a t i o n s  

A.  O r g a n i z a t i o n  

A u s t r a l  O i l  Company I n c o r p o r a t e d  contracted w i t h  S i g n a l  
D r i l l i n g  Company t o  f u r n i s h  t h e  r i g  and  a s s o c i a t e d  d r i l l i n g  e q u i p -  
ment  f o r  t h e  r e - e n t r y .  I n  a d d i t i o n ,  A u s t r a l  s e c u r e d  t h e  s p e c i a l  
s e r v i c e s  and  e q u i p x e n t  n e c e s s a r y  t o  s u p p o r t  hnd accor . ; s l i sh  t.!~e 
p l a n n e d  r e - e n t r y .  S u p e r v i s i o n  of t h e  d r i l l i n g  o p e r a t i o n s  wa.s f u r n i s h e r -  
by A u s t r a l .  



E b e r l i n e  In s t rumen t s  C o r p o r a t i o n ,  working through c o n t r a c t -  
u a l  a r rangements  x i t h  t h e  Ato1ni.c Energy Corrmission, f u r n i s h e d  t h e  
p e r s o n n e l  and equipment necessa.ry f o r  performance of t h e  o n - s i t e  
r a d i a t i o n  s a f e t y  a c t i v i t i e s .  

B. D r i l l i n g  P r e p a r a t i o n s  - 

The b a s i c  ph i lo sophy  around which p r e p a r a t i o n s  were made 
f o r  t h e  r e - e n t r y  was t h a t  t h e r e  would be  t h e  c a p a b i l i t y  t o  d e a l  
w i t h  r a d i o a c t i v i t y  from t h e  v e r y  o n s e t  o f  o p e r a t i o n s .  There was 
a r equ i r emen t  t o  i n v e n t o r y  a l l  r a d i o a c t i v i t y  r e l e a s e d  t o  the atmos- 
phe re  i n  a d d i t i o n  t o  p r o v i d i n g  o n - s i t e  r a d i a t i o n  p r o t e c t i o n  f o r  
p e r s o n n e l .  These r equ i r emen t s  n e c e s s i t a t e d  t h e  i n s t a l l a t i o n  of 
shrouds  around t h e  p r e s s u r e  c o r i t r o l  equipment (blowozt p r c v e n t e r s )  
and o v e r  t h e  d r i l l i n g  f l u i d  c i r c u l a t i o n  t a n k s .  These shrouds  w e r e  
connec ted  t o  a v e n t i l a t i o n  system which c o n t i n u a l l y  removed any 
g a s e s  t h a t  might be  d i s c h a r g e d  i n t o  t h e  shrouds  from e i t h e r  t h e  

. d r i l l i n g  f l u i d  o r  p r e s s u r e  cont : ro l  equipment.  

Snubbing equipment which might  be  needed t o  remove t h e  d r i l l  
s t r i n g  fr-on1 iile i lo le  uiicier p ressGre  was stored c n - s i t e  f c r  ime- 

L; d i a t e  a v a i l a b i l i t y .  I n  t h e  e v e n t  it became neces sa ry  t o  c o n t r o l  
t h e  w e l l  because o f  h i g h  volumes of g a s  e n t r a i ~ l m e n t  i n  t h e  d r i l l i n g  
f l u i d  from below, a D r i l l i n g  Well C o n t r o l  s e p a r a t o r  u n i t  was i n -  
s t a l l e d  i n  t h e  w e l l  c o n t r o l  sys tem and k e p t  ready  f o r  u se  a t  a l l  
t i m e s .  

Both t h e  v e n t i l a t i o n  system d i s c h a r g e  and t h e  d i s c h a r g e  
l i n e  from t h e  D r i l l i n g  W e l l  C o n t r o l  u n i t  were tapped  f o r  r a d i a t i o n  
mon i to r ing  by E b e r l i n e .  

A l i g h t  d e n s i t y  d r i l l i n g  f l u i d ,  8 . 6  t o  9 . 0 # / g a l l o n I  was 
employed i n  t h e  r e - e n t r y .  

C.  D r i l l i n g  H i s t o r y  

E n t r y  i n t o  t h e  R-EX w e l l  was accomplished by f i r s t  d r i l l i n g  
o u t  t h e  upper  cement p lug  and b r i d g e  p l u g .  The wa te r  which 1:as 
l e f t  be tv~een  t h e  t ~ o  cement p l u g s  b7as c i r c u l a t e d  o u t  of thc kgle 
and becane p a r t  o f  t h e  d r i l l i n g  f l u i d  s y s t e n .  The s e c ~ r , d  cz-,:r,t 
p lug  w a s  d r i l l e d  o u t  from i n s i d e  t h e  7-5 /8"  c a s i n g  and f r g ~  in s iGc  
t h e  5-1/2" l i i - ler  t o  a  d e p t h  of G520 ' . T h c  uFpcr p o r t l  cn s f  t h e  
5-1/2" l i n e r  v:zs t hen  m i l l e d  o u t  t o  ;t dep th  of 6520 ' a;:2 s ec:r!c,-..t 
p lug  s e t  a n d  d r e s s e d  o f f  t o  a dep th  of 6 4 7 0 '  3rcgzrator:; ;.z cc~,:~';:i.!lcin-~ 

3 .  L-L -;,:,7L-F- 7 , -  - 7 1  :..,:-.- l,-,? T c  52 - , - ; , l c ; l '  (.,-,q;,-,.-. . -  . - .  : : . . .  . 1 - .- . -  - . . . .  - A .  
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Both k~hipstoc1:s and a D y n a - D r i l l  were  used  t o  d e v i a t e  t h e  
s i d e t r a c k e d  h o l e  i n  t h e  d e s i r e d  manner .  D r i l l i n g  p r o g r e s s e d  s a t i s -  
f a c t o r i l y  and r e a s o n a b l y  w e l l  a l o n g  t h e  p l a n n e d  d e v i a t e d  p a t h  t o  
a d e p t h  o f  7 6 2 4 '  ( E x h i b i t  C ) .  A t  t h i s  p o i n t  a  new 5-1/2" l i n e r  
was s e t  and cemented i n  a  6-3/4" h o l e .  The 7-5/8" c a s i n g  w a s  a g a i n  
c a l i p e r e d  p r i o r  t o  d r i l l i n g  o u t  below t h e  new 5-1/2" l i n e r  ( E x h i b i t  
B-2) . 

I 

D r i l l i n g  c o n t i n u e d  below t h e  5-1/2" l i n e r  w i t h  a  4-3/4" 
h o l e .  Dur ing  t h i s  s t a g e  o f  t h e  d r i l l i n g  o p e r a t i o n s ,  back p r e s s u r e  
v a l v e s  w e r e  i n s t a l l e d  a t  t h e  bo t tom o f  t h e  d r i l l  s t r i n g  d u r i n g  
remova l  and r u n n i n g  of  t h e  d r i l l  p i p e .  C i r c u l a t i o n  v a s  l o s t  w h i l e  
d r i l l i n g  a t  a d e p t h  o f  8270 '  and d r i l l i n g  c o n t i n u e d  w i t h o u t  c i r c u l a -  
t i o n  t o  a  t o t a l  d e p t h  o f  8 3 5 4 ' .  C o n t r o l  o f  t h e  well w a s  m a i n t a i n e d  
by pumping d r i l l i n g  f l u i d  i n t o  t h e  h o l e  and m a i n t a i n i n g  a h y d r o s t a t i c  
head  g r e a t e r  t h a n  t h e  chimney p r e s s u r e .  . . 

C o n t r o l  o f  t h e  w e l l  i n  t h e  manner ment ioned above was main- 
t a i n e d  t h r o u g h  i t s  c o m p l e t i o n .  The 4 - 3 / 4 "  h o l e  was n o t  c a s e d .  
A p r o d u c t i o n  p a c k e r  was i n s t a l l e d  a t  a d e ~ t h  o f  a p p r o x i m a t e l y  7500'  
and a s t r i n g  o f  3-1/2" t u b i n g  e q u i p p e d  w i t h  a n  e x p a n s i o n  j o i n t  
w a s  i n s t a l l e c i  from t h e  nacker b a c k  t o  t h ~  s u r y a c e .  Kel . l i~ead e q u i . l ~ ~ : ~ e ~ l i  cj ( C h r i s t m a s  t r ee )  r a t e d  a t  3000 p s i  work ing  p r e s s u r e  was i n s t - a l l e d  
a t  t h e  s u r f a c e .  

When t h e  i n i t i a l  a t t e m p t  was made t o  f l o w  t h e  w e l l ,  t h e  
a d j u s t a b l e  choke a t  t h e  s e p a r a t o r  i n l e t  became p lugged  w i t h  d r i l l  
c u t t i n g s .  T e s t i n g  was h a l t e d  t e m p o r a r i l y  w h i l e  t h e  D r i l l i n g  K e l l  
C o n t r o l  s e p a r a t o r  u n i t  w a s  r e i n s t a l l e d  i n  o r d e r  t o  h a n d l e  any a d d i -  
t i o n a l  q u a n t i t i e s  o f  d r i l l  c u t t i n g s  t h a t  m i g h t  r e a c h  t h e  s u r f a c e .  
men t h e  second  a t t e m p t  w a s  made t o  f l o w  t h e  w e l l  it was found 
t h a t  t h e  w e l l  i t s e l f  was p l u g g e d  below t h e  s u r f a c e .  

Remedial  e f f o r t s  were  t h e n  u n d e r t a k e n  t o  remove t h e  o b s t r u c t i o n  
which  was d e t e r m i n e d  t o  b e  be low t h e  p r o d u c t i o n  p a c k e r .  Once a g a i n  
S i g n a l  D r i l l i n g  Company was c o n t r a c t e d  t o  f u r n i s h  t h e  r i g  and a s s o c i a k c  
d r i l l i n g  equ ipment .  The s h r o u d s  and v e n t i l a t i o n  sys tem were a l s o  
r e i n s t a l l e d  a n d ,  i n  a d d i t i o n ,  d r i p  p e n s  were i n s t a l l e d  below t h e  
r i g  f l o o r  and s u b s t r u c t u r e  and  u n d e r  one  o f  t h e  p i p e  r a c k s  a s  a d d i t i c ~ : ~ :  
f l u i d  c o n t a i r m e n t  m e a s u r e s .  The t u b i n g  ar,d p a c k e r  i.:ere rerr;o*:ec? 
from t h e  w e l l  w i t h  minimum d i f f i c u l t i e s ,  s g a i n  u s i n 7  a l i g h t  d e n s i t y  
d r i l l i n g  f l u i d .  Ac id i t iona l  5-1/2" c a s i n g  :,:as i r . s t ; l l . cd  fro::! 5 9 6 1  ' 
( l i n e r  t o p )  Szck  t o  t h e  surface. S c ~ ~ c . r a 1 .  .c.=-:il o!~-:t:rl:.ctirjns t:crn . . . C found  i r :  t h e  onen  h o l e  s e c t i o n ,  ';he r:;ost 1-es-ictazt of ~-:-:lc:l-i :-:L., 
a t  a  depth of ;pproi:ir>~.te].y € 3 4  3 ' . C i r c c l  : ! t i on  :.::~r 12s 'c . . * ' . r , - ,  L . - L .  '-+.' L . ~ - , ~ . S  ' 

: .  .- . .  , 1 3 ' : ' ~ ~ - : , 2 E t .  "1:": ?,'3-3 y.:F,L.3',r.z,:. ,-=--,. 
. - ,: - , . -  * . : .  , . - , .  ' .  - . \  - - .  . . . . . ,  



r e a c h e d  w i t h o u t  f u r t h e r  h i n d r a n c e  and t h e  w e l l  k e p t  under  c o n t r o l  
by m a i n t a i n i n g  a  s u f f i c i e n t  h y d r o s t a t i c  head o f  d r i l l i n q  f l u i d .  
A new 3-1/2" l i n e r  was i n s t a l l e d  w i t h o u t  cement ing  t h r o u g h  t h e  
open h o l e  s e c t i o n  and t h e  w e l l  a g a i n  comple ted  w i t h  p r o d u c t i o n  
p a c k e r  and 3-1/2" t u b i n g .  

The c a l i b r a t i o n  f l o w  p e r i o d  was commenced i m m e d i a t e l y  a f t e r  
c o m p l e t i o n  of  t h e  w e l l  w i t h  no  f u r t h e r  downhole m e c h a n i c a l  problems 
be ing  e n c o u n t e r e d .  

111. D i s c u s s i o n  

The r e - e n t r y  o p e r a t i o n s  a s  a  whole were conduc ted  w i t h  r e l a -  
t i v e l y  few prob lems  b u t  r e q u i r e d  c o n s i d e r a b l y  more t i m e  t o  accom- 
p l i s h  t h a n  was a n t i - c i p a t e d .  P r e p a r a t i o n s  f o r  t h e  r e - e n t r y  a c t u a l l y  
commenced l a t e  i n  March 19G9 and were  c o n c l u d e d  on A p r i l  2 8 ,  1969.  
Approx imate ly  9 0  d a y s  were  r e q u i r e d  t o  make t h e  r e - e n t r y  and com- 
p l e t e  t h e  w e l l .  Approx imate ly  3 weeks were consumed i n  t h e  t e s t i n g  
a t t e m p t s ,  and 5 weeks consunled i n  t h e  p r e p a r a t i o n s  and c o n d u c t  o f  
the r e m e d i a l  o p e r a t i o n s .  An a n a l y s i s  o f  t h e  a c t i v i t i e s  and t i m e  f o r  
t h e  p e r i o d  A p r i l  27-August 2 , 1 9 7 0 ,  i s  p r e s e n t e d  i n  F i g u r e  3 .  A chrono-  
l o g i c a l  summary o f  t h e  d r i l l i n g  a c t i v i t i e s  i s  g i v e n  i n  E x h i b i t  A .  

Due t o  t h e  s m a l l  b i t  s i z e ,  some d i f f i c u l t y  was e x p e r i e n c e d  
i n  c o n t r o l l i n g  t h e  d i r e c t i o n  of  t h e  h o l e  a l o n g  t h e  d e s i r e d  p a t h  
( E x h i b i t s  C a n d  D). The g r e a t e s t  d i f f i c u l t y  i n  t h i s  r e s p e c t .  was 
e n c o u n t e r e d  i n  t h e  4 - 3 / 4 "  h o l e  below t h e  new 5-1 /2 "  l i n e r ,  a n d ,  
a s  a  r e s u l t ,  it i s  b e l i e v e d  t h a t  t h e  p a t h  o f  t h e  b o r c h o l c  p a s s e d  
o v e r  t h e  t o p  o f  t h e  chimney and was t e r m i n a t e d  i n  e x t e n s i v e l y  f r a c -  
t u r e d  r o c k  a t  a  p o i n t  be low t h e  a c t u a l  t o p  o f  t h e  c h i m e y .  F i g u r e  
4 i l l u s t r a t e s  t h e  r e - e n t r y  c o n f i g u r a t i o n .  

Only two m i r ~ o r  f i s h i n g  j o b s  were  r e q u i r e d  d u r i n g  t h e  d r i l l i n g  
o p e r a t i o n .  I n  b o t h  i n s t a n c e s  t h e  m a t e r i a l  l e f t  i n  t h e  h o l e  had 
t o  b e  m i l l e d  up .  

The u s e  o f  p l u g s  a t  t h e  b a s e  o f  t h e  d r i l l  s t r i n g  f o r  removal  
and r u n n i n g  of t h e  d r i l l  p i p e  d u r i n g  t h e  l a t t e r  s t a g e s  of  d r i l l i n g  
r e s u l t e d  i n  a c o n s i d e r a b l e  amount o f  l o s t  t i m e .  On s e v e r a l  o c c a s -  
i o n s  t h e s e  ' p l u g s  c o u l d  n o t  b e  pul.lec! w i t h  w i r e l i n e  t o o l s  b e c a u s e  
o f  f o r e i g n  m z t e r i a l s  i n  t h e  d r i l l i n ?  f l u i d  t:hich n e c e s s i t a t e d  p u l l i n g  
t h e  d r i l l  s t r i n g  i n  o r d e r  t o  d i s l o d q e  t h e  p l u g .  

When lcss o f  c i r c u l z t i o n  was c z z o u n t s r c d  inZic,z"inq t h e  
i n t e r s e c t i o n  of f r a c t c r e s ,  it v:as ~ c s t  e;:coci-c~~i;-c tc C I ~ S C I - ~ . - ~ .  t h e  - -  - . 
e a s e  w i t h  xhicI-1 t h e  w e l l  cocld k.6~ ccr.tc7inc(: 37.2 CC?. :~~ .LI 'LC:  D;' slain-  . . , , , - -, -- :r .: . . : - 7 : - .- r - . : , t a : . r , r ? .~  t!?.~ ]--:yj.r~: !. :+-: ...- C ' . . .. .. . . . .  . . 



AUSTRAL OIL COhIPAWY 
INCORPOKATED 

PROJECT RULISON 

SUE.IMARY OF RE-ENTRY 

WELL: - Austral Oil Company, Incorporated, Hayward #25-95 (R-EX) 

FIELD: Rul i s on 

DRILLING BLOCK: 65-41 

LOCAT I ON : 2,235.93' east of west line and 1,694.81' north of south line 
of Section 25, T-7-S, R-95-W of 6th P.M., Garfield County, 
Colorado 

ELEVATION: GL: 8199.16' 
KDB: 23' above GL 

DRILLING CONTRACTOR: Signal Drilling Company, Denver, Colorado 

SUMMARY OF INITIAL 
RE-ENTRY: 

Rigged up. Started drilling cement. 
Drilled cement and bridge plug 1450'-1517'. 
Milled up liner hanger from 5863' to 5874'. 
Milled up 5-1/2" liner from 5874' to 6517'. Ran Sperry-Sun Multi- 
Shot Log in interval 100-6517'. Spotted 125 sks. Class H cement 
plug w/10% sand from 5953'-6517'. Drilled out. Spotted 100 sks. 
Class G cement w/15% 20-40 sand and 0.75% D-6 In interval 6237- 
6517'. 
Drilled out cement to 6470' and commenced sidetrack operations with 
Dynadrill. Drilled to 6575'. Ran Sperry-Sun Dlrectlonal Survey 
in interval 6575-6520'. Continued drilllng to 7250'  wlth Dynadrill. 
Set whipstock (#I) at 7250f, drilled off to 7263'. Opened 4-5/8" 
hole to 6-3/4" from 7250-7259'. Continued drilllng. 
Set whipstock ( # 2 )  at 7296', drilled off to 7311'. 
Opened 4-3/4" hole to 6-3/11" from 7296-7311'. Resumed drilling. 
Set whipstock (#3) at 7423', drilled off to 7438'. Opened 4-3/4" 
hole to 6-3/4" from 7423-7435'. Resumed drilling. 
Set whipstock (A4)  at 7454', drilled off to 7466'. 
Opened 4-3/4" hole to 6-3/4" from 7354-7463'. Left pllot: in hole. 
Milled and reamed hole to 7469'. ResuzeJ drilllng. 
Set whipstock ("5) at 7 J 9 6 ' ,  dr~lled c f f  to 7 5 0 8 ' .  

- - Opened 4 - 3 / i 1 '  hole to t j -  3/4" f r o i ~  7.195- -06' . ;:eswlled drilling. 
. \ -SO ii>.drl; F j  Liner (166;:-9') at Depth 7624'. Set 5-1/2" I-- '  '' 

7621.69' with top at 5959.93 '  . 



SUbMARY OF RE-EtdTRY 
PAGE TliO 

S U ~ ~ M A R Y  OF INITIAL 
.. RE-ENTRY (Cont inued)  : 
/ 

7-2 - 4-70 Ran Dia log  ca s ing  c a l i p e r  i n  7-5/8" c a s i n g .  Ran Johns ton  t e s t  t o o l  
and  p r e s s u r e  t e s t e d  c a s i n g  a s  f o l l ows :  

PACKER DEPTH PRESSURE ( p s i )  

225 
8  75 

1100 
1340 
1575 
1800 
2050 
2275 
2500 

REMARKS 

P r e s s u r e  a p p l i e d  below yacke: 
P r e s s u r e  a p p l i e d  t o  annulus .  

I I I t  I1  1' 

Resumed d r i l l i n g .  
7- 7- 70 S e t  whipstock (#6 )  a t  77601,  d r i l l e d  o f f  t o  7771 ' .  Opened 3-1/2" 

h o l e  t o  4-3/4" from 7760-7771' .  Resumed d r i l l i n g .  
7-19-70 Set whipstock (#7 )  a t  8172 ' ,  d r i l l e d  o f f  t o  8182 ' .  Opened 3-1/2" 

h o l e  t o  4-3/4" from 8172-8181' .  L e f t  p i l o t  i n  h o l e .  
7-22-70 Recovered m i l l e d  up p o r t i o n s  o f  p i l o t .  Resumed d r i l l i n g .  
7-26-70 Lost  r e t u r n s  a t  8270 ' .  D r i l l e d  t o  8278' w i thou t  r e t u r n s .  S t a r t e d  

o u t  o f  h o l e  and we l l  began t o  f low.  S h u t - i n  we l l  znd p r e s s u r e  
immedia te ly  i n c r e a s e d  from 250 p s i  t o  850 p s i .  K i l l e d  we l l  w i th  
220 b b l s .  o f  8 . 6 f / g a l .  mud. 

I .* 7-27 Fr 28-70 D r i l l e d  i n t e r v a l  8278-8294' wi thout  r e t u r n s  - used 410 b b l s .  mud. 
From 8294-8314' used  360 b b l s .  mud. From 8314-8354' used 480 b b l s .  
mud. A l l  mud used  was 8 . 6 # / g a l .  Reached t o t a l  dep th  8354' on 7-28- 
Los t  a  t o t a l  o f  1782 b b l s .  mud t o  f o rma t ion  \ch i le  d r i l l . l n g .  

7-30-70 Ran 53  j t s .  8 .81# Hydr i l  FJ 5-55 t u b i n g  and 182 j t s .  9 . 3 #  CS Hydr i l  
5 -55  t u b i n g  and s e t  Guiberson "WT" 5-1/2" p r o d u c t i o n  packer  a t  7500'  
D i s p l a c e d  mud w i t h  c l e a n  wa t e r .  Tubing t e s t e d  t o  4000 p s i .  

7-31 - 8-2-70 D i s p l a c e d  wa t e r  w i th  n i t r o g e n .  P r e s su red  t u b i n g  t o  2500 p s i  w i th  
n i t r o g e n .  Removed OCT back p r e s s u r e  va lve  and O t i s  p l ug .  On t e s t  
w i t h  26/64" choke, FTP 2000 p s i  f lowing  a t  r a t e  o f  7200 MCF/D. Shut 
w e l l  i n  10 mins. SITP 2300 p s i .  Pumped 68,000 cu.  f t .  of  n i t r o g e n  
i n  3-1/2" t u b i n g .  F i n a l  p r e s s u r e  3200 p s i .  S e t  OCT back p r e s s u r e  
v a l v e  i n  BO-2 coup l i ng .  Removed BOP and i n s t a l l e d  t r e e .  Released 
r i g  a t  12:OO noon, 8-2-70. 

SUMMARY OF REMEDIAL 
WORK: 

9-11 - 13-70 Attempted t o  r o t a t e  packe r .  P u l l e d  116,0001 - packer  f a i l e d  t o  
r e l e a s e .  F i r e d  80 grams j a r  s h o t  w i th  c e n t e r  o f  s h o t  a t  7495' - 
p a c k e r  f a i l e d  t o  r e l e a s e .  Made chemical  c u t  a. t  7 3 5 0 ' .  P u l l e d  t11h.i:. 

9-14-73 . .  . 
S e t  Johns ton  r e t r i e v a b l e  b r i d g e  p l u g  a t  6156'. .:~;CL:~C: 5::3. 5:;:;; 

on t o p  o f  p lug .  
9 -  ~ b - 7 : )  S e t  5-!/2" 15.5CI K-55 p ~ ~ 6 . 1 . : ; t i ~ ~  ~ z s i n l ;  3t ri..:.? c : !  

0 - 1  - .: I . . . ;  , , 1 , 1 ,2 ; , r . , - - - -  GÎ - . , :  . . .  . 
- . . - - * -  -.::L.lL ,L".I, 5;?L;--: -. . :  . ,tz2:::,- :.;;.; 1 - : 

Hayward f6541j +25-95  I R - E X )  



SUMIlARY OF RE-ENTRY 
PAGE THREE 

SI.JbFWK\I' O F  REMEDIAL 
. NOKK (Continued) : 
f 

>- 9-19 - 24-70 

CASING RECOXD: 

1 j t .  

38 j t s .  

1 j t .  

184 j t s .  

Ran p u l l i n g  t o o l  - f a i l e d  t o  r e t r i e v e  b r i d g e  p lug .  Ran o i l  j a r s  and 
bumper j a r s  - f a i l e d  t o  p u l l  b r i d g e  p lug .  Mi l led  and recovered 
b r i d g e  p lug .  
Mi l l ed  over  and recovered  product ion  packer .  
Encountered f i r s t  b r idge  a t  7638' .  Washed and reamed small  b r i d g e s  
t o  8243 ' .  Lost c i r c u l a t i o n  whi le  washing a t  8243 ' .  Continued i n  
h o l e  t o  t o t a l  depth 8354' wi thout  h indrance .  
Ran 3-1/2" 9.5Y A-95 E CS Hydr i l  l i n e r  wi th  BOT type  CM hanger 
(802 .86 ' )  and s e t  a t  8348.82' wi th  t o p  of  l i n e r  a t  7545.96' .  
Ran Baker Model FB-1 packer  on w i r e l i n e  wi th  t o p  a t  7520.80 ' .  
( D r i l l  p i p e  measurement t o p  a t  7514 .80 ' ) .  D e t a i l  a s  fo l lows:  

Baker 5-1/2" x 3" EUE blodel FB-1 packer  
4" x 3.476" Mill out  e x t .  
S e a l  Bore e x t .  4" OD x 3.00' '  ID 
O t i s  Flow coupl ing ,  2-7/8" 
O t i s  S-1 Nipple,  2-7/8" 
O t i s  Flow coupl ing ,  2-7/8" 
O t i s  S-2 Nipple,  2-7/8" 
O t i s  Flow coupl ing,  2-7/8" 

T o t a l  Length 

Ran 3-1/2" 9.3# FJ I lydr i l  t ub ing  and s e t  a t  7488.54' .  Tubing t e s t e d  
t o  4000 p s i .  
Pumped i n  180 b b l s .  of  8 . 4 # / g a l .  30 v i s c .  mud followed wi th  32 b b l s .  
o f  wa te r  w/l-1/25 KCL. Displaced x a t e r  i n  t ub ing  w/90,000 cu.  f t .  of 
n i t r o g e n .  Released r i g .  

5-1/2" LINER 

1 - 5-1/2" BOT F l o a t  shoe 
5-1/2V 17# N-80 Hydr i l  F J  c a s ing  
1 - 5-1/2" BOT s t o p  c o l l a r  
5-1/2" 17# N-80 Hydril. FJ c a s i n g  
1 - 5-1/2" BOT Type MC L ine r  Hanger 

Bottom o f  l i n e r  a t  
Top o f  l i n e r  3t  

Cemented w/139 s k s .  C la s s  G cement w/35% s i l i c a  f l o u r  0.z06 D-8 
r e t a r d e r  p l u s  . l% o f  65 TIC. 

5-1/2" CASING TIE-BACK 

1 - 5-1/2" BOT Proven nose 
5-1/2" 15.5# K-55 c a s i n g  
1 - 5-1/2" BOT f l o a t  c :ol lar  
5-1/2" 15.5# K-55 c a s i n g  

f , . . - - , : .  : Cenented w/75 s k s .  C la s s  G cement w / 3 5 %  s i l i c a  C l o . 2 ~ .  . L L .  .. 
, > . ' I  . ,  ! , ; ? t P r  cnnt 1 I 7 . .  ,- - - - . . 

4 

7 .  - 4 -..- - -  - i l r - ' _  ----.. - - _  - .  - - 
.-, = , ; 

d:.LCiu ~f ce::ent. 



SUMMARY OF RE-ENTRY 
PAGE FOUR 

CASING RECORD 
(Continued) : 

. , .< 
4 j t s .  

22 j t s .  

TUBING RECORD: 

50 j t s .  
186 j t s .  

( -.; DIRECTIONAL SiJR1v'E\i . . .  
1 ._. -- RECORD : 

-- , . , 
,',; ,! <: -, ' 

MR, Jr;Cd: c j 

3-1/2" L I N E R  

3-1/2" Layne E Bowler wi re  wrapped sc reen  
4" OD CI Knockout p l a t e  (ID 2.92" a f t e r  knockout) 
3-1/2" 9 .3% A-95 & CS Hydri l  tub ing  
5-1/2" 17# x 3-1/2" T r p e  DRL packer  w/CMC Hanger 

w/Hydril p in , ,  3" bore 
T o t a l  Length 

Bottom o f  Liner  a t  
Top o f  L ine r  a t  

3-1/2" TUBING SETTING 

Baker 2-7/8" Sea l  Assembly w/Locator sub 
X-Over sub 
O t i s  Flow coupl ing ,  3-1/2" 
O t i s  S-3 Xipple ,  3-1/2" 
3- 1/2" Hydr i l  F J  9 .  :I# tub ing  
3-1/2" 9.3# t ub ing  and 4 pup j o i n t s  

T o t a l  Length 

Bottom o f  s e a l  assembly a t  7519' .  
Top o f  packer  a t  7515' ( t ub ing  measurement). 
Top of  s e a l  assembly a t  7509.50' .  

(SINGLE SHOTj 

DEPTH ANGLE DIRECTION TVD 



A u s t r a l  O i l  Company 
Hayward 2595 Rex 
Rul ison F i e l d  
G a r f i e l d  County, Colorado 
May 17 ,  1970 
Log No. 55715 

S W Y  
GEhZRAL COSDITION OF U I K G  

The enclosed Dia-Log P r o f i l e  Ca l ipe r  l o g  covers 6,305 f t .  o r  202 j o i n t s  
of 7-518" O.D. 26.4 l b s . / f t .  cas ing .  

Inspec t ion  of t h e  log  f i n d s  some damage has occurred i n  t h e  lower s e c t i o n  
of t h e  cas ing  s t r i n g .  P e n e t r a t i o n s  i n  J o i n t s  Nos. 200 and 202 have reduced 
t h e  remaining wal l  th ickness  t o  5/:32" of an inch t:hich i s  47.7% of t h e  
s p e c i f i e d  nominal w a l l  th ickness  f o r  26.4 l b s . / f t .  cas ing.  I n  J o i n t s  Nos. 
126, 197, and 201 t h e  minimum remaining wal l  th ickness  i s  6/32" of an inch 
o r  57.1% of t h e  nominal wa l l  th ickness .  Reportedly a  5-1/2" l i n e r  has been 
m i l l e d  up from 5,863 i t .  t o  6,365 f t .  The above p e n e t r a t i o n s ,  o r  damage t o  
t h e  7-5/8" c a s i n g ,  have l i k e l y  occurred dur ing these  m i l l i n g  opera t ions .  A  
cons iderab le  amount of s t e e l  c u t t i n g s  were found i n  t h e  c a l i p e r  t o o l  following 
t h e  l o g  run. 

I n  a d d i t i o n  t o  t h e  above noted 5  j o i n t s ,  t h e  log  found minimum remaining w a l l  
t h i c k n e s s e s  of 7/32" (66.7%) i n  18 j o i n t s ,  8/32" (76.2%) i n  81 j o i n t s ,  9/32" 
(85.8%) i n  67 j o i n t s  and 10/32" (95.2%) i n  31 j o i n t s  of cas ing.  It i s  a l s o  
noted t h a t  many of t h e  c o l l a r  r e c e s s e s  below J o i n t  No. 179 a r e  f i l l e d  wi th  
some f o r e i g n  d e p o s i t  which prevented t h e  c a l i p e r  f e e l e r s  from e i t h e r  e n t e r i n g  
t h e  r e c e s s  o r  e n t e r i n g  i t  t h e  f u l l  depth.  

D. V. t o o l s  a r e  shown on t h e  lower end of J o i n t s  Nos. 75 and 133. 

I n  summary, due t o  5  j o i n t s  of cas.ing which have remaining w a l l  th icknesses  
of 47.7% o r  57.1% of t h e  nominal wa l l  t h i s  cas ing  s t r i n g  i s  considered t o  
be on ly  i n  f a i r  cond i t ion .  

LHG : am 



A u s t r a l  O i l  Company 
Hayward 25-95 Rex 
Rul i son  F i e l d  
G a r f i e l d  County, Colorado 
J u l y  2 ,  1970 
Log No. 55751 

SLM??ARY 
GEh'ERhL CONDITION OF CASING 

The enclosed Dia-Log Casing P r o f i l e  C a l i p e r  covers  5,950 f t .  o r  189 j o i n t s  
of  7-5/8" O.D. 26.4 l b s . / f t .  cas ing .  T h i s  same s t r i n g  of cas ing  was 
p r e v i o u s l y  c a l i p e r e d  on May 17,  1970, Log No. 55715. 

I n s p e c t i o n  of t h e  enclosed log  shows d r i l l  p ipe  wear on t h e  cas ing  has  
occur red  i n  s e l e c t e d  i n t e r v a l s  and g e n e r a l l y  t h i s  wear i s  t h e  same o r  
o n l y  s l i g h t l y  deeper  than shown on t h e  May log. The deepest  wear recorded 
on t h e  J u l y  log i s  i n  J o i n t  NO. 126 where t h e  minimum remaining wa l l  t h i c k -  
n e s s  i s  6/32" o r  t h e  same a s  measured on t h e  May log.  However, t h e  wear 
now extends  over a  longer  v e r t i c a l  s e c t i o n  than  recorded on t h e  May log. 

J o i n t s  Nos. 127 and 128 have undergone d r i l l  p ipe  wear w i t h  t h e  minimum 
remaining w a l l  t h i c k n e s s  being 7/32"'. For 26.4 l b s . / f t .  c a s i n g  6/32" an'd 
7/32" i s  r e s p e c t i v e l y  57.1% znd 66.'7% of t h e  s p e c i t i e d  nomina!. wall rn ickness .  

D r i l l  p ipe  wear i s  a l s o  e v i d e n t  i n  J o i n t s  Nos. 2 ,  3 and 121 where t h e  minimum 
remaining w a l l  t h i c k n e s s  i s  7/32'' o r  6 6 . 7 m f  t h e  nominal w a l l  th ickness .  

With t h e  excep t ion  of t h e s e  two i n t e r v a l s  - J o i n t s  Nos. 2  t h r u  3  and 126 t h r u  
128 - t h e  remainder of t h e  c a s i n g  shows no concen t ra ted  d r i l l  p ipe  wear and 
any r e d u c t i o n  i n  c a s i n g  w a l l  th ickness  has  been from a  genera l  e ros ion  a c t i o n .  
Except f o r  t h e  above c i t e d  s i x  j o i n t s ,  t h e  remainder of t h e  c r s i n g  covered on 
t h e  J u l y  log have 8/32", 9/32" o r  10/32" minimum remaining w a l l  th ickness  which 
is r e s p e c t i v e l y  76.29., 85.8% o r  95.2% of t h e  nominal w a l l  th ickness .  

I n  summary, comparison of t h e  enclo.sed J u l y  log  t o  t h e  previous  ?lay log  f i n d s  
any a d d i t i o n a l  d r i l l  p ipe  wear between t h e  two logs  has  been v e r y  minor and 
t h e  c o n d i t i o n  of t h e  c a s i n g  i s  v i r t u a l l y  unchanged s i n c e  May. 

LHG : am 



F O R  

AUST'R-ZL OIL COSIPLYY 

l Y P E  OF SURVEY: GYROSCO?XC ?IL!LTISHGT 

SURVEY DEPTH: FROM 0 FT. TO 6520 FT . 

LEASE: RL%ISOS WELL F4O. R -= 
FIELD: RLTISGI; PZGJECT - - .- .- - 
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S U R V E Y  TABULATION SHEET 

N 
:TT?!1, 011, CO'.P>LYY - . - -. - - SHEET NO. 1 0 ~ 3  J 

I I S O ? J  R-1:X 
. - JOB N O .  SU3-J 15$7 

SIJRVEY ' 1SPl.l I 'IIOJCCT 
- 5 DATE -- 31,!Y-225 - ,. 19iO__ I 

GJ3X!XQFX.UWS0 T 
D I R E C T I O N  OF I N C L I N A T I O N  MEASURED COURSE OISPLACEUENT T O T A L  D I S P L A C E M E N T  

OF C O U R S C ,  
INCLIN D E V  
A T I O N  E R E  I C O R R  1 C O R R E C T E D  N O R T H  I SOUTH [ CAST I WEST C A S T  

-- ---TI 



.','ELL N O .  - . 

S U R V E Y  TABULATION SHEET 
- 1 

;TR,?I, 011, CO!.IPiLUY - - - -. -. - - - . . .. . . . - - - - SHEET NO. 2 OF 3 -- 

' ! J69S R-131 
. - - . - -. . -- JOB N O .  SU3-115s7 

f 1s 7:: I'1:fLTl.:CT S U R V E Y  
- - - - - --. - . -. - -. 5 D A T E  

AlXY 27, 1970 - 

:-'I !.! 11 COU:;TY, C @ L O I ~ \ D O ~  GYROSCOI'IC 1lL:LTISI;OT 
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S U R V E Y  TABUI-ATION SHEET 
- .. 

c-sroMEn_ I' I ;TI'.'.l, . . OIL CO.\ll 'hUY - -. -~ SHEET NO. 3 0'3 

- 

-- 

.*,ELL NO, - -  i . ' !  l.CiC:\: I:--:;); S U R V E Y  
J O B  NO. SU3-115,?7_ 
S U R V E Y  

FIELD I 



F O R  

6 

AUS 1'SL?L O I L C O!.n',LYY 

TYPE OF SURVEY: 
GMiOSCOPT C !,ILLTIS!iGT 

SURVEY DEPTH: FFiOtA 6170 FT. TO C575 Fr . 

LEASE: RL1i.l S ?:; -- ,*,ELL ti'). - R-E:  

FIELD: PIST .I SC:i T - - - - - - ---- 
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S U R V E Y  TABULATION SHEET 



F O R  

AUSTFd'I, OIL CO!.rPkYY 

TYPE OF SURVEY: 
GYROSCOP1 C JlZnTISIIOT 

SURVEY DEPTH: FROM 6470 FT. TO 6575 f 7 .  

LEASE: RULI S CS WELL NO. R'Ej; 

FIELD: RUI, ISCS FF.CJECT -- 

OFFICE: CIGPER , \!~YO!*IIS G 
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S U R V E Y  TABULATION SHEET 

CCJSiOMCR . . 

i'. ELI- NO.  . . 

r l E C r 3  -. . 

8 I ':< TZ.\l, 01 L CO!rr',WY 
- .~ .- SHEET NO. 1 OF 1 

-- - 
I!L.ISOS I?-EX E SURVEY 
-. .. - -  -- --- JOB NO. Su3-ll(i89 

:IUI.!:T CUT ISON SURVEY 

' . I . l ' l t ' I  I.'-Cl;Csl'~l', COLOItADo 5 .  
JR!E 2., 197.0 DATE 

GI'I~OSCOPIC ?XlL,TISJIOT 
- -.- 

- . .. . - . . 
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SCHEMATIC CONFIGURATION OF WELL COMPLETION AND STEMMING 
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